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LA Japanese 

IC ICM C07D301-28 

ICA A61K031-16; B01J031-02; C07B053-00; C07B061-00; C07D303-22 

CC 25-19 (Benzene, Its Derivatives, and Condensed Benzenoid Compounds) 

FAN CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 04198175 A2 19920717 JP 1990-331091 19901128 

JP 06037482 B4 19940518 

PRAI JP 1990-331091 19901128 
CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 

JP 04198175 ICM C07D301-28 

ICA A61K031-16; B01J031-02; C07B053-00; C07B061-00; 
C07D303-22 

OS CASREACT 117*212160 

AB H2NCOCH2C6H40R-p (II; R = glycidyl) is prepared by treating H2NCOCH2C6H40H-p 
(III) with optically active epichlorohydrin (IV) using alkali ^ 

hydroxides (A) at equivalent ratio of A/III 1-1.5 in H20-contaming solvents in 

the presence of R1R2R3R4N+X- (R1-R4 = Cl-16 alkyl, alkenyl, aralkyl, aryl; 

X = Cl, Br, HS04, OH, iodine) . Optically active atenolol is 

prepared by treating II with Me2CHNH2 . An aqueous (R) - ( - ) -IV was treated 

dropwise with a mixture of III (35.7 g) , benzyltrimethylammomum chloride, 

and NaOH (9.44 g) in H20 at 5° over 1 h, stirred at 

5° for 51 h, neutralization by HCl, the suspension was treated 

added into Me2CHNH2 at 10° over 1 h, then stirred at 20° for 

3.5 h to give 72.2% (S) -(-) -atenolol of 94.8% e.e. 
ST atenolol prepn; hydroxyphenyl ace t amide etherif ication 

epichlorohydrin; i s op ropyl amine ring cleavage 

glycidyloxyphenylacetamide 
IT 51594-55-9, (R) -(-) -Epichlorohydrin, reactions 

67843-74-7, (S) - (+) -Epichlorohydrin, reactions 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 
(etherif ication by, of hydroxyphenylacetamide) 
IT 17194-82-0 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(etherif ication of, by optically active epichlorohydrin) 
IT 1310-73-2, Sodium hydroxide, uses 

1643-19-2, Tetra-n-butylammonium bromide 

RL: USES (Uses) 

(in etherif ication of hydroxyhenylacetamide by epichlorohydrin 

IT . 56-93-9, Benzyltrimethylammonium chloride 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(in etherif ication of hydroxyhenylacetamide by epichlorohydrin 

) 

IT 56715-12-9P 136259-70-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(preparation and ring cleavage of, by isopropylamine) 
IT 56715-13-0P, (R) -(+) -Atenolol 93379-54-5P, 
(S) - (-) -Atenolol 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation of) 
IT 75-31-0, Isopropylamine, reactions 

RL: RCT (Reactant); RACT • (Reactant or reagent) 

(ring cleavage by, of glycidyloxyphenylacetamide) 
IT 51594-55-9, (R) -(-) -Epichlorohydrin, reactions 
67843-74-7, (S) -(+) -Epichlorohydrin, reactions 
RL: RCT (Reactant); RACT (Reactant or reagent) 
(etherif ication by, of hydroxyphenylacetamide) 
RN 51594-55-9 HCAPLUS 
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Oxirane, (chloromethyl) - , (2R) v~ 

Absolute stereochemistry. Rotation (-) . 



Page 22 




CI 



RN 67843-74-7 HCAPLUS (CA INDEX NAME) 

CN Oxirane, (chloromethyl)-, (2S) - (9CI) ^ 

Absolute stereochemistry. Rotation (+) . 
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IT 



RN 
CN 



SS^«SS D !-W««y- ««» «« »« NAME) 



HO 



IT 



RN 
CN 




CH2-C— NH2 



1310-73-2, Sodium hydroxide, uses 
1643-19-2, Tetra-n-butylammonium bromide 

Un B «h"rt?ication of hydroxyhenylacetaMde by .pichlorohydri. 
^ab"hya r oxfde°W,OH„ («l (CA INDEX NAME) 



Na-OH 

5 "BuW^inSTN.N-tribUtyl-. bromide («) (CA INDEX NAME, 



n-Bu 

l + 

n-Bu— N— Bu-n 
n-Bu 



• Br" 

56-93-9, Benzyltrimethylammonium chloride 
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RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(in etherif ication of hydroxyhenylacetamide by epichlorohydrm 
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) 

RN 56-93-9 jflCAPLUS 

CN Benzenemethanaminium, N, N, N-t rime thy 1- , chloride (9CI) 



(CA INDEX NAME) 



Me3+N- CH2-Ph 



• ci- 

IT 56715-12-9P 136259-70-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(preparation and ring cleavage of, by isopropylamine) 
RN 56715-12-9 HCAPLUS 

CN Benzeneacetamide, 4- [ (2S) -oxiranylmethoxy] - (9CI) (CA INDEX NAME) 
Absolute stereochemistry. Rotation (+) . 



A. 




NH2 



RN 136259-70-6 HCAPLUS 

CN Benzeneacetamide, 4- (oxiranylmethoxy) 
Absolute stereochemistry. 



(R) - (9CI) (CA INDEX NAME) 




NH2 



IT 



RN 
CN 



56715-13-OP, (R) -( + ) -Atenolol 93379-54-5P, 
(S) - (-) -Atenolol 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation of) 
56715-13-0 HCAPLUS , 
Benzeneacetamide, 4- [ (2R) -2-hydroxy-3- [ ( 1 -me thylethyl) amino] propoxy] 

(9CI) (CA INDEX NAME) 



Absolute stereochemistry. Rotation ( + ) . 
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m m m 

2. fc?FSI#©igffl 

( 1 > 0-35-CT-SNH2 COCH2 

3fiO*Hft7A/Ay *JB<f>, SNH2 COCHz 
®-0 H?£*>3ti*1tSft fctt^&tti f ? □ 
□ eh"y>fc*RJSaFtt*«c, TE-«st ( I ) 

©«?£. 

Ri R2 R3 R4 N + X- ( I ) 

<-«Jt (I ) *Ri . R2 . R3 StfR4 B5 
(^ICg6oX(- , >Xt>J:{.'>&JR8 1~16©7/U* 
A/g. 7A/-5r-;Ug. 

JI/g*SfcU XttffiJR. SIR. 3 08. HS 

NH2C0CH 2 @-0 / \- 7 (D) 

O 



(2) s#!fns2e©fiffiT#fcit (i ) T-stfca 
n * lb S «5 £ -f v 7 a f n/ 7 ^ > <t S (5 z e * c 
i: * nm £ t -5>fe¥S14 7 t > a - /KDKfc . 

(3) *fgtt7f/ n-;KD3F^K«©St<*ffiSi 

» s i*x- ® * mxm 2 . 
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v 7 a f /U7 ^ > <tS(S2 1* * C £ £Ef& £ ? 

*^«i©a^7fyQ-/nDSffi„ 

3. 8W©SEfflfcSSf?J 
U T * to 7 r y a - /UKtf* © * S 1*© 

ttttflSffiicBg**,, 7fy a-;i/tt±ie©g« 
tew ux£&&'£ ux «t < ffi^ 5 nt^s is ra 

3nT^ag&ST-39£„ a -7Qf/J-«)t^ 

8ttittf#ftu, tt>x-=&si*tf*r!»fc$8ftffi«: 
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m 3ff 7 r y a - >l/«C O ^ T t) S t* © * Ifil E H 

t. ^BSfFffl^^-rsct^ffi^^nxo^ (a. 

A. Pearson, T. E. Gaf f ney, T.Hal I e. P.J. Pr i vi tera, 
J. Pharmacol . Exp. Ther. . 250(3) , 759(1989) ) „ 
(«£*©$«) 

tlT^Z (ftK!H50- 77331. DE 2453324) 0 

• * 

ArOCH 2 CHCH 2 OH ArOCH 2 .CHCH 2 OZ 

OH > OH 

(IV) 

l 

* » 

ArOCH 2 CHCH 2 HHCHHe 2 ArOCH 2 CH-CH 2 

OH < 0 / 

(DI) (fl) 
(ArliNHj ZB/\ay> 

t . ) 



1§BB¥ 4-198175 (2) 

( 8f!8tf#i* b ,1: 5 £ * S S3 ) 

U/)>L&tf SC©fij£Tttft;£1$!l (IV) OSSt 
C£Sfg££U, b»t>(tS1!8 (IV) ©-®*K 

r*PR, EfSKJffltNhh COCH 2 StfKISU 
TNCCH 2 g'vSfcOfciJ^tf^SC*^ 
lR¥t)50%JXTT-«i9, *>OZIR*Kl'\©Kfc; 
fcOK « A,£ C £ 7c «>£ 5 n& ? 'J -> /H - f 
^/ ( E ) ©)t^$SStt44%eeegi:(S0^©T-iB 

o)7tzs.tti>£mmv2>yjm£^Tiz* snh 2 c 

OCH2®-OH*i8l0Di^nQt K'J 
T-'>S©f ^Uf>1f>t:^ l J^>ffiRS^©7^ 

vsic^B^og^aSftn-rsiit^fe^iSs oo~ 

116TJ) TSRP^S)6?tt^73ii/)S5I!6nT^«> 
(ft£K53-5 28 7> tf. uOfittTBHK 

isro^^Stt'&^u ->i?;n-ffl/ ( n ) 



ftjQQt'K'JV* (VI) 

NH 2 C0CH 2 (5)-O / Y Nn€? {VI) 

OH 

^5^u->^A/x-x;i' ( n ) ^©ie&©P8£i; 

*fi(t7|cJR#)fc^gftxtr^ ant KU >CfM0 
L>T l,3-$?^aa7aAV-/U^gI4L, C© 
t>©ffigfc*£©&fH£tf?TSBil3LT7-tr^ 

ttxtr^aat K'jvtfc*. itr^aoth-i; 
/Mm ©7-t^(*©fc«)(cBW©fc6%i ( n ) 

©)K^«S«70%eeJj(T(CfiTb, £fc, jg*J«c 

® ft x ,* 4= ~> m m © t j ■? - « j§ c « v> e n a 
^yi/i?;ux-r^©-«»S3§73ffii:UT7i 
./-/USBICWOT 3~ 7fi^S©xf^aacK 
y>£EfrV 15~45%*K(fc7/L'a'J*SgSt£7 
iy-;UjP(C»b 1~ 2ffi^a/ffl^., 45-90*0© 



© 7? 8s iCfe "9 ft ^?S14 x C ? □ a t K y > t N H 2 
COCH 2 <®-OH*Sl5S«St, M£?«a 
i t + V V O h © tz tb (C 4 5 - 90*C x- it % £ tt x tr ? 
□ atKyVtfi'.jKC^tr^lbU 0fiiTf5)Sg 
T-^gcT^^'J^^^x-ril/ ( I ) ©NH 2 C 
OCH 2 S#*R(b:>-MJ^A©fc4!>Kil3ClID 
*##£*£?©?, BBt?^ 1 ;-^!-? 
/Ml) ©fb^iR*. )t^iR^tfi^(CS<, 9 
m «c ffl k» fc ft ¥ iS ft x t: 1? □ a t K 'J > t> 7 * ^ 
fb©fc*?>IaI'RL'T : bHffifflXS ^(» % <tc x ^i![©W 

Sn&TK©fi&T-tt 




ArO 



Ar'OH. 




N- 
O 



(V) 



(VI) 
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Ar'o/ Y X N-Y 

OH <■' > 

(Ar' tt7'J-/l/S, XttKJBS. 

i-ty (vi) os5raatf7/i/*'>iw*^B©a 

£6NH 2 COCHz gftfim?z>Tztt>u:7T; 
a - ;u © s$ £ a m t -> * <I t t- 5 * o * . 

5fc£i£NH 2 COCH 2 ®-0 
H T- n-5fl:£«5 1 ft^Sttx a □ t K 

a t c sis? * c t ic «k 19 %$£K0ft^ $r y 

->5?;n-rfl/ (D ) Z&Zfim (fc8¥1 -2 
13 14 8) fttfC, ft^ffiftOftt^^ya- 
;u © K ffi if ? tr ^ «t © B £ J; 9 S»S iS ^ £ t 
JfJfflUfcfiSS <?5Bi¥1 -34 444 7) * 

©5a£(Cfc^Xfc*/clR*#60~70%£fl£<, u 



£%#£^??©ft;5/)Si&:>fc,, 

<»B£f»i*irafc«>©?e) 
t;m n > ©5ai£*m*BWx-tBS$Wbfc. * 

©teSSNH 2 COCH2®-OHT-gO$n«> 
itS% <t)t^SI14x^^ □ □ C F >^*K<fc7 
^/JtJ';©fiFaTT-5l5St*-2>ISS 4J87^>£& 

m ? a c t «c j; 19 ± a a » * ft # si $ 1> 5 * ct 

^TtcSW* 0~35*CX-i£NH 2 CO 
CH 2 <o)-0HXSfeSn-&1b£&£ai/X 1~ 
1.5SSa©*K<b7;U» , ;«'ffi^, StNHa C 
OCH 2 .®-OHT-S*>ffn*<b^^i:)t^S1i 
if ?aa t K'J ><t«-gP53tiaf®lc> Tffi- 
»S ( I ) T-$t»3n5i 4®7> : E-9Affi^ 

sjB^^ct^^ffit^-sTffis ( n ) T-mt>2 
nz>\t&fy<r>WTfcT-dbK> , s«cib6& < n ) £-r 
V r □ tr ;u 7 ^ > £ £ 15 3 tt s c t £ 1$ IS £ t & 
)t^Sli7T/a-;u (ffi) 



Ri R 2 R3 R« N + X- ( I ) 

(-183: ( I) *Ri . R 2 . R j RVR* «5 
^CgfcoX^XfcJ^&JKSt 1~16©7A'4 : 

;ug£s*>u, x«e^. s^. svm. hs 

07 XttTKKSS-Stof. ) 
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0 
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ttftJfa OtZe 

nmm2 

nmmiz-ntzms- ( + ) -?y^5?/n- 

r/M I ) 36.50g«--f V7Qtr;U7^>260.5g. 
y 2 /-A^OOgflDBSjgjKflCfim T15-CT-aDS.. 
jgjg*50X;(C»1fT 3R@S»b, EJS©87£ 
H PLCTSt «>fc. 

100u2€ap^.TyA-rc< U, teS^^SJO, ^EE 
£«8UTfflS- (-) -7fy n-;M1.35g^^ 

/jy;uT-HPLC»fft*ts- (-) -7fy 

□ -;i/98.3 w/w %, (IX) 0.8 w/w %T-3j9, 

ffls- ( + ) -yuvvivx-f^<r>s- ( + ) 
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fcfctjfc^ua^eos- (-) -7rya-^ 
(D*e«*«9o%T*»ofco tfcas- (-) - 

D -;i/(D)t¥«K£Daicel*t<Z) Chiralcel 

ODa^£ffi^$£?S^ 95 - 2%eeT ^ /Co 
Hfi68l3 

r_ (-) -xtf^aaeKUV 27 - 6 ^ * 
21g©ig&£ 5-CT-ffiiflBWU C©*CNH 2 
C0CH2®-0H 35. 7g (0.24^E7b) B ffilb^ 
>v;i/h , J^f^7> : E- , ?A 0.180. NaOH 
9.44g£# 158.36gCSB?Ufc££iK£ IRB^ 
tfTSBTOfcft, 5*CT-5mfS&#bfco HPL 
CftffiT-S!6tf97%3if7Ufc©£SSEZU, fmiSS 
T 3.5%ffiET-g3J©*Kfl:*MJC7A£*fflU 

>264gO*lClO-CtC^£DRft"F mB^tfTtt*. 
ffiig£20-Clc:fctf 3.5B$[aKffU. fcfc©*S7£ 
HPLCTffifcfco SfSi6£iJ*E~FC*££tftffft 

E^SUTIBS- (-) -7r/ci-A/51.850* 



»BD¥ 4-198175 (6) 

£fc 0 1R$72.2%. HPLCTlt5*«K. 
k£83£3"£<t&>!?87.8%. 94.8%eeT£ofc 0 

imfHiT-senfcs- ( + ) -jryj/^i 
-7/1/ ( n ) s^^y-A/T-HttafatBjS 

167.3- 168. 6*C, [a]? +10.8* (C-0.5. 

*2/-;i/> ©fc£» ( e ) tfwenfco 

(lit DE 2453324 mp 147- 149*C 

[a] b + 4.8- (c = i.o , **/-;i/) ) 

NMR (DMSO-de ) 

5 : 2.65-2.73 (1H. 13, CH> 

2.83 <1H. dt. J— 1-1. 5.1HZ. CH) 

3.29 <2H, s, CH 2 ) 

3.33 <1H, o. CH) 

3.80 (1H. ddd, J— — 11-4. 1.1. . 

6.6Hz. CH) 
4.29 (1H, ddd. J— — 11-4. 1.1. 

2.6HZ. CH) 

6.82 (1H. br S. HH) 

6.89 (2H. J- 7.7Hz . ArH ) 



7.17 <2H. d. J=7.7HZ . ArH ) 
7.39 (1H. br s. HH) 

5>fcRB»*. S- <-) -7fya-/b (I) 
*»fc. C©t>©©ft^*SRttChiralcel OD 
(Kfi«) ^fcHPLCX-dftb, 98.3%ee 

[a] I - 16.30- ( c-1.0 . 1NHC2) 
mp 151.0- 152. 5*0 
(lit DE 2453324 [a] « -13.B" 
(c-1.0, 1NHC0) , mp 151.3— 153D) 

r- ( - ) -xtf^aPtKU >©ft9CS- 
( + ) -xtf?aatKU>*ffi^fc)Xft«SflS 

Ml <tf^fclCUTft6nfcR- <-.) 

;n-tA/ ( II ) *7fc h>T-HeS^*t»55 
166.2- 167. 9*C, [a]? -10.6- (c-0.5. 

**y-A/) ©it&fla ( n ) tf^enfco c©t> 

Stt* R- ( + ) -7r/D^ (D) «"^fcp 



CC-cWfcfcd* (I) ©)t¥««ttChiralcel 
OD (KA«> *IB^fcHPLCT»tfU 98.1 

[a] ? + 16.23* ( c-1.0 , 1NHC2) 
mp 151.5- 152.8-C 
'HNMR (DMSO-de ) 
6 : 0.99 (6H, d. J = 6.2HZ . CH 3 ) 

2.60-2.75 ( 2H r B. CH 2 ) 

3.28. (2H, S. CH 2 ) 

3.30-3.40 (1H. R. CH) 

3.77-3.96 (3H. R. CH 2 . CH) 

6.80 (1H, br s. NH) 

6.86 (2H. d, J-7.7HZ . ArH ) 

7.17 (2H, d. J=7.7Hz , ArH ) 

7.37 (1H, br S. NH) 
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